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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup 
device excellent in S/N and wide in dynamic range and capable of 
obtaining a high pixel output. 

SOLUTION: This device is configured by arranging pixels in a matrix. In 
this case, each pixel of the device is made up of a photoelectric 
conversion photoelectric diode PD, a MOS transistoKTR) T1 that 
converts its output current into a logarithmically transformed voltage, a 
MOS TR T2 whose gate receives the logarithmically transformed 
voltage, a capacitor C whose one-side terminal connects to a source of 
the MOS TR T2 to receive an output current from the source and 
whose other terminal connects to a DC voltage line Vss, a MOS TR T3 
that amplifies an output of the capacitor C, and a guide path through 
which the amplified signal is led to an output signal line. 
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1 

t 



(2) 

1 

T**H8gfc*St, ISia&tSg2a$tS«SJagt 

EPta;*ft* F7>^x*t, 

H>aW»E F 5 2<D£ 2 e>ffi^®S«:SW 
**+/^>£t, 10 
WE* * 2 ODffl* £ifflHr **6«§gt . 

i§TS{><Dr**C t*#«i I CCiBtS<D@ 

[18*^3] BJIB«$IS«. SJUaffitS&2a&tg5E 

ji i mm?m 2 KE«<D@f*ffi{&Rg. 

£ t t T *I9*J1 3 KS2afi<DH{*ffl*S8K. 
[»*B5 ] liEan&Htt» flVEWVIl F 5>5JX*<D 

©»2a«Kis«stifcsii««t, gisaEicig&<* 

OS F*>^*$rC*9. WK»«ifflh-7>5/^*©» 
1 a&KEPlRlS h*fi*»E**, iftEiSlfiffl F 7 

c & t r snsjcn 6 (cEtt®B(tttM«. 
[m*H8 } newdffl f *>y****p >*jum 

1 agtcEpjos n*a«aE**, «B«$iffi h ? 

5rOSB2affi«:S«l3*iSigfiSSEJ: 0 fcffiatS*?** 40 
C t ««ft^r 210^96 KEttOfflffllftKil. 
[13^19 } fJE&aj&Ste. ^£<D4><£> 

[18*1] 0] IJgB**^2/^OB*«:«ffl'r5H«:^ 
©a»*!f 2<D* + /<2/ * £ $ *>K<8* £ C t Zft 

ft£S. 

1 1 } WE* +'^*^©ai£A;ft&&K:;W ? 50 
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2 

©a»«pj*i3j-«:ufcct*«aiT6»«3a ixb 
a*^2 ccEttoBttiiflfcKK. 

[SR3ttJ|l 2] H3R*vhi;^^««:iBUr*5^X5c 
Ft. 

15127* hy-/*-K©-]er©afiec»iaffi<ty- h 

MOS F5>5?**fc. 

i ae^itffiaEccstts mi* u^a ^ K««r 
ttns-r*M2M0s F»>y^*t, 

«*BB6aE«c«ttsti»E7# hy-/*- prittb 

^>^X£ t. 

iwb* -r * > * ©ifta-asicss i a&#£ft s ft& 2 a 
s^iSisaEtcs^ sft-t^attfeccy-Fccy-fev 
f ftmfixfi $ n/c i ir o n l r «e+ * ^ * 

^3 mos h9>^dr©W2asks(iaffi*Jfttts 
2 as^tt As^s^ftin s ny-' h as^tfaw 

iS«:«iK$nfcK^ttil/fflco^5MOS h-7>^^^ 0 
l 3 ] il^^v h y ^^wcEur-4*r*5E 

Ft, 

girie^ * f y-/ *- F<o-*©a«cc» i aat f 
as«%iK s ti»^ u 7 2/ a Fa«r»ftr a» i 

MOS h^>i?^*4. 

y- h«s* 1 MOS h7>^^y- F(Cg^$nif 
^Uv^ 3 ;UF^iSrW)< / PT^S2M0S h7>^ 

ft, 

HBMR 2M0Sh7>^^(DS2 SffiCcS^ $ nfife 
^itSSaEtca^S ft £ iifctcS2MOSF^>^ 
Xjr(D»HBicy*9 FaE^#^6ftfcttCC^2 
MOS b?>i'Z$Zftl>X*)'b? b2tlZ* + '^Z 

t, 

«B**^5/*cE>naicy- F^g*S5ftm i as^iS 
i*aEcc«tt3nxit«Bturttfp"r&»3Mos f 

m i aa.^»3 mo s f ^ ->vx *<om 2 ae«:g^3 
tiW2a«^ffl*«^«icft»8ny- brnmnmiR 

»«Ctt»S.nfcR*ffi UfflO^ 5 MOS h 7 f . 
[I9^S 1 4 ] BBS* v F 'J * xWcEt,-t&*r;X7t 

T^&Ctt1»«t-r4B(WH«E: 7* hy-<^- 



(3) 

3 

ft. 

WE 7* V Y<T>-l5<D^lcm\'&&t¥- F 

MOS VysVXtt. 

y- f^sumos h^v^^oy-hccs^jn^ 

I S6#fii6«EE«U&K3 h* T'* U a ^ K 
S6ftT6S2MOS F5>^*2<!:> 

JB*a*«E«:a*i3nmB7 * f y-f *- wtto 

iflE*+>^*©--*K:y-- h^ffittsnjp i ss^k 
awE*c«*snrit«BtLrttfp'raj»3MOs f 

we* + o-igics i ns2 
Ba«E(cttR $ ny - f KgsssEtfaara $ »e 

0NT*3UM0S 

S3 MOS Fv>y;**<DS2m&KSfUm&#l£*£3 

ns 2 *&*si!iftft4H»cfttt $ ny- f mwwmiR 

«WC«»Sti/c8*ffll/ffl<0»5MOS 

7* hy-f*-F^, 

we 7 *v$tA*- Y<D-'fi<D j %mcm 1 m&<ty- f 

MOS F?>^X*<t, 

y- f#»imos F7>^x*©y-~Fccig&$fts . 

I I h tea 1 s&tf fiftssecstts jr^x i/9i/a 

^F««rttftf*»2MOS F5>^X*<t, . 
Sim®#S2MOS h^>^X^(DS2^©(CSte$ 

ny- fk;w 7f>^E*wniS6Mos f 30 

-M#W 6 MO S F v >t> X * <£>gl 2 $ tiffi 

HE* t '<5/*<D-i8«cy- h #&IS£ftS 1 ttfltfiS 
amEtCgiK$tir^itISiL / riW / PTS^3MOS F 

we* + ^2/^©«rE-*i«cw 1 ^g^g^$n^2 ^ 

ffiaWtSMffitcffift 2 nr t>s t ± * icy- F ec y * ? 

F(t-9^A*S*i/ci*0NLrf(E* + ^J/^*«I«l 40 

flagfc; -fey F1"SSI4MOS 

S3 MOS F5>^;**©ffl2S®cSlS®#£&£ 

^6>fiS0, S6 MOS F7>^^^ J &OF F bTBUsB^ 

+ v * <omft * #it u /efts t tne * * is ytc s s 

$n/cmmcS^<fs^lB3MOS F5>i>X*T*9 

50 
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A 

©H««MWSB«cfcc»T, -SOS***. 
7* Fy-f*-F<fc. 

WE 7 * F *- F0>-*©*fiCC» 1 ^§<b V- F 

«a#a«sn*^ u 9 ^>3 ;u FM«nkrrr&* 1 

MOS F7>^**<t. 

y- F#S1M0S h v>5/**©y-Ffc8BRSft!B 
1 mg(C ^09 * #BMlDS tl* L"/'> 3 ;u F««r 
ttftT&*2MOS b5>VZZt. 

»2TOfc^Stittfl»iIiitflfflE«:8«3tittE7 * 
F-C«^0/c**acc8rJ<fi#^»»T* 

y- F3WE+t^^dr<o-aec««sn»ia«*ii 
*TOK««ShritM4ur»frr**3MOS F 

-*g#83MOS F7>^x*OI&2mffilcJgJ6l£ftffe 

frtyfSW. ffU 9^*0Ntt»«cLrSrE*-r^ 
^^S2MOS F^>^X^<DttJ*mife^:«JteUrm^ 
0H»*tfW>. »lX-f »^*OFFl/fctt«"C»2 
9^*ONLriIE*-r^5/*©(l^*W3MOS 

F^>^xdrrWiurffl*fl-^«'s»au. 

<DS 1 W(CBttn«S *i*KE* a -> ^<D 'Jt?h ^EJW 
(HCCS2MOS h^>^Xt>iSl^^--r^^iiLrW 
E* + /<i/*©^fc*t7tt^Ci*»«i-r*Hi«l 

[»*S 1 7 ] f »; ^^tttcEur«c-6r;X5c 

i»E7 # f #>< *- F©-r*owiccai 1 ^ffii f 

MOS-F?>S?**&. 

y- fa^imos F^vy^^^y-FtcSiK^ns 

S5fp-r-5>S2MOS F7>^3?i. 
-«!^U>f7mitS2MOSh7^X^(0 

»2M^^Sti»«^B»«E«:»«l3nfiIE7 * 

ismEec^^n-c^siuribrtr^ssMos f 

HB*WE* + /<V ti{6tt«<iKifiSE 
«C»«Stiy-F«cy-fe9 Fft-^#A#3ft*3l4MO 
Sh7>^^i, 

-«g^S3MOS Fv>^^^©S2^®«:gi^$nffe 



5 

B^*» 3 MO S h v >y 7 * r^*s OX ta^ft^B- 
g#tfJOTC>S<!:*«:SB2MOS h?>^X*<Dm2^ 

UST&KKI 1 * 4 v *£ O N $ ax SITE p n 
gfi(D§SSi5*ii[fe+ jrMHBt * <b 4 fcfcS 
* t /<2/ * cWH#*IMtT Set ^r^S4<h * SBfclatfc 
£3. 

[W«9 1 8 j h y ^^«tcEi/T*iz»7c 

7* l*y-{*-K4, 

we?* hy-<*~ F<D-it<Dmmicmi&®tv- h 

u 7 is a ;i/ KGwrcAfrosai i 

MOS h7>^X2<t. 

y- h#3UMOS K5>i>x*©y-hfc««Sti» 

AfTOSBI2MOS h7>^X^6, 

-*8#*2 MO S h 5 >S>X*G>ai2 «ffiCCffi&3*lffe 

$#itifc^EK^£ttiiifE:7* Y*tA*~ KT«£0 

fc#^cs^< rehear san 
4> 

»2 + ^/^5rOUffi-«Ccy- hftS&ttStlftlSS 
aWi«BE«:«»S h-CflMWi OrfflfTOSSg 3MO 
S hvls&Xitt* 

a* 2 * * / < v * co-isccs i s&iMRtt $ n* 2 sfi# 

S&4MOS h7>^X*4, 

-S3WS3MOS h7>^X^<D»2«ffi«C»tt3tiffi 
311 X-f y«OF FWBJCLT»r2 

tj2tt^wy*?H/fea. anx-f***o 
n l -cm i * + ;> % > * ©msf*m 2 + * ^eatr 

[SB*® 1 9 ] B$*v h *xttecE0Tfc*Z&7C 

s&wg&snu-i/x i/^aJb FtMtrAfross i 

MOS hv>^X^t, 

y- h^fflMOS h^>^X*(Dy-htC|g&3*ia* 



(4) imW- 1 1 -3 1 3 2 5 7 

6 

Afrosai2Mos hzwztt. 

-ffl*i»2M0S F5>^X*<D»2*ffi(C«tft8nffi 

an x-f * *<offiaec^3^»s*i<wa^a««E«c 

W2*+/<2^* ©hs«c y - h tfffitt s i -mum 
io SBBE«ctt«s*irfl»«»ti/rAn£'rsai3MOS h 

-«3W*3mos h^>^x^^2mffi{csss^nffi 
^UB^m^cc}s^?n/cS2 x -r v * t > 

* **o n ur*2 * +>^>*ccie£-rsc trgr 1 * 

FFUr*2^^^^^O^l5(cS^<fi^**3M0 
C>S <b *(C* 1 ^ + -C^©fR»*ff tt ^Cti1$ 

imo$2 o ] ii$*v h y ^xttccEor^sr^Tc 
hy-f*-K4, 

«S^ttS*i^xuvJ/a;bK««rAfTOS*i 
MOS h7>^x^<b. 

y- hawaiMos hv^^x^cDy-htcssttsna 

i msec * n » ^*»fflJns n-y-^x i>vUa >\> fWtv 

. Af^*TS*2MOS V^VTsZt* 
30 HB^*2MOS h^>^^^0®2mffitc^$nfS 

W6«»«C«^<«**8l»rS»14 i *^i/iri\ 

-aa^ia 1 * * ^©-sccgas nfc* 1 x <r ? ? 

* 2 * * t/ > cDHBJcy- h s i ae^s 

»TOCC«|*3nTi»*»4l/rAffTSai3MOS h 
=7sV>7s*t. 

40 »2 *t/<2/5f l««^««Stiia2*S*« 

a»«E(ctt»stiy-h«cy-fev h«BE*«epans<is 

®4MOS \-7> s J>7*t. 

H9A«»3MOS H7>^Xir©JB2«fi«:aSttStHfi 
a»«tt»**«BCCtt«S#ifc»2X-f 7*4, 
*P6fi£9, JBlX-f 7**0FFLfctt»r*2*-r^ 

5/*<3!>b^**3mos h7>^x*r»«urR*aj 

L/TC»S4^ec*2MOS h v>i>7 *<D%2%&tCt\l 
ttja ^S ^ o 7 f(D y -b 7 hSEU^Jl/JHHCCffiri ^ 

50 *l**/>'t/^Offl7>*MteL. S*«J0»T»»4M 



7 

OS \>7sisZZ%0ULXm2* + '^*£*)izv h 

C t ZttWltt SHtttifcilB. 
[Ig*3i2 1 ] liri2iiJ^«:*tLSiJlBHi^m^^^Lt: 
&Ki*ftB5sE!& 3 MO S F 7 *© F U -OMrw 
E3S3MOS F5>^X2©:g<5ffiin£j£"tMOS bv 

(1^*312 2] a*-? mj **©?«<: 4«c. *©M(c3 

last, B»«E(c««sftfcsi2Bfi4. assmE 

[fS3#S2 3 ) iBfcv h 'J *X©?j£T 4(C, ^©FJK^ 

*ft s&iij?t©m2 * ^ 9 rtc&ffiz ntcrn i met . 

«*fcC4*1*«4T*B3»Il 6-»3#S2 0<£>or 

[AnoRMtclWl] 
[0 00 1 ] 

[»9!OKr*fla«»»] *»w»HflaMMaK:Bi-r 
Bfcmr*.. 

[000 2] 

x ft * — %3cB #J§«2£a*3:a * ©E £«: « 3 ft r c » 

CCD^<hMOS^(C**<#W6ft£. CCDSltt* 
*£o -#MOSS2tt:7* F#-f*-F©pn«£gS 

[0 003] ttt\ t^©MOS^S{*ti»£g©I 

T\ PDB7 4- F"C*9. *©*7-F*«M 

OS h^>^X*T 1©*- F4MOS h7>^^T 

lOV-^BMOS F5>P**T3©FU«f 
3ft, MOS b7>^X^T3©V-X«aj*fs-^iKV 
(xitrM&KSftTl**. $/cMOSh7>^X^Tl© 
KU-f>tC«iS^EVt30^En^J3n, MOSh7>^ 
AZTZ<DV-Z£7 * F*-f*-FPD©T-/-F«C 
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T2©y- h«c«ii&mE<i>Rs^Bifin$ftrc^. 

(0004) 7* F^*-FPD(C##3fc44, X 
^©SrottMOS Yv^t/aZT \<OV 
-HCgSSft*. CCC. M0Sh7>y^^T3© 
hCC/N*Jl/X<I>V^:^ArMOS h^>^*2T3£ 
ONT£4. MOS h«7>^X*T 1 ©*- F©^S5K: 
ttWUl^MOSh7>^^TL T3£iIoT 
tU*fl^«Vout^WaiSft-6. C<D^^CCUrA«7ic 

10 »ttK/tt«MOS F5>^X*T3*OFF«tOTMO 
S F5>S?X*T2*0N*r*C4rM0S h5>5?* 

[0005] 

Frj&UMOs f-7>i/x^oy- htcsa^ft/cTt 

20 ^r*sor, s/N#M<£*4i,ri6 o a 0 s©?t# 
fluffs c i #r * &o to 5 ft.*** o fc. 

[0 00 6] *»IBttC©J: 5 snfcfc© 

&gg*&{*Vf SC4£Sft4-f*. *fc. $&W©fi!J 
■©BttBS/N©fl»ttffl<fc«#*W*Ci^"C*4B 

fra^B*««*'*c4R:*S. Hfcift© Btttt*-* 
u>s?©Bi4mMHn*lMT«e 4«c* 

[0 00 7] 

30 [»«*«»*•**:»©*©] ±IB©SW^a^T^/c 
tf>ft*JS i «cEtt©*WTM:, HJR*v f y **tttcE 
urft*i::X7c©B»a»»Becfcor. ftPBR^. 3fe 

ffit»ms<i:^(®^. c©s«ts«ffi(ctjia*fa^ft* 

R©HttjmE^EWlDStia F5>^X*4 ; -ffid^ia 
;«E*t^i/*©Hl**«M«-*«MiB4 : «*i 

40 C^i. 

[ 0 0 0 8 ] C ©«JfiS(c <fc ^ i . ^aMtt^ffi^i^ 

-5*®©^»«7>^iif^ffi© -/ XI* * * ^ ^> * -C»iR 
dfti^*3ft* Q -eor. cti6©*»SE»^*HJB© 

i}I3ft3ft^^$$4^orffl7a$ft^©'C, BK©A 

J:->rB»»«iBS©^-f'^5 9^U>^ffi<«c*. 

so 4«W#R*«w6ftrc^©r. J:0iEK«:3cSb/c 



» 

I 
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(0 00 9) tB*ja3tciB$g-r mesas) 
tss t m 2 mm £ ss IB * ^ * co tu ^ en so a ft &n 

^ > * (OSS 2 ^Stcii D £ Htf3fl^tSK&& $ ftfc 

u. i><r>fr<D®%xmi$t\x\,*x etor. 

?>S/**<D$2^ffi«:gt£U COS2^5fii^68^ 

[o o i oi fifit&tKtoxmxmic&iSLtzj:'} 

ft 3 ft fc»S8i 4 £ WT -5 Staff! h 5 > V X * * ffl O 

S>Xdr<D»l««Kiai»I$ftSil»Sff*«COT>7> 20 
y^dro»2*fi«:ft«Sft5fiai«EJ:0 

[0 0 1 1 ] **«ffih5>5J;0£Lrp**>;M/M 
OS h7>^X*£BK>**I£. gS#«8«:ifii£T*J: 
5tc, *«ffih^>^dr©»i«ffiK:enJDSft*iS« 
^E£J61n7B h #©»2 Wi«Cfttt3ft6it* 

HEiOfcflWtti'-rfttfiO. B5gS^ffiS8iL-C», 

«:MXBfRU - Oft 3 ftfcH**6*MKE*Hl;MM 

[o o 1 2 ] 1 1 «ce»o»Brtt. s?ie 

gH^ftfc^DS^ffluo*-* svyaWfcrtwitt* 40 
a i/ rft ccg-^ < i >o d & i >. 

[00 13] Jfc, 19*5 1 2 ecffitWDRWTtt. ®£ 
or. «HR0. y* h*-f*-Fi ; 15127* F*-f 

*- KG>-3&©sffifc» l ^Siy- hms#is&<*ft 

*7 X U v a )l ¥ ft&xmife? iSlMOSh?>i> 

«sft*i««^asa«EK««sft*^uvj/9^ so 



«0fl¥ 1 1 - 3 1 3 25 7 
10 

K««rttfw*» 2 mo s h v >*jz $ £ ; -jswsi 

2MOS h^>2/X^©»2«fi«cttttSftf6j9Mia 

FaW8«S ft » 1 S&PEiftSEfC&as 
ftT*WB£l,T»ffTS*3MOS h*>*JX9t : 
SHE**^i/>©»E-JB«c* 1 *&*<Stt£ft3ll2tt 
fi*aflMIE«cSBBlS ftTir^S i <b fe«cy- nc y * * 

F ftfc i # o n or b?ib* + j*s/* tttjtt 

ttBftC'J-fev FT 5S4MOS F5>5?X*£ ; JS3M 
OS h7>^X^O»2Sffi«c»l^ffi*s«ttSft»2 
«BWffl*»^M8«C»llSfty- h«SWf«««6C» 
ttSftfcR#ffit/ffi4>m5MOS F 5 

[00 14] c©J:5tt*««cj:*i. 7* F*-/*- 
Kr«£l/fc>fe^«:S&l MOS F5>^x*r*f&£ 

tttS. C<D«Etc^oT^2MOS hvl>i?z*im 
t/r+t^V^3WE«3ftS. B^Tl/fcftiST* 
5MOS h^>^X^^ON$ft+ + ^>^C0mE^ 

3mos h9>^*"cwasftra*it««^»ffls 

ft-5. *<D&. ^4MOS F5>y^*©y-h«cy-b 
v F^V^^EOWStiai. **/<J/*ttm»HfcSft. 
RV*t^t/»(cj:Sa«««BMSft&. 
[0015] 3!/c, S»*3B 1 3CC-ggtt©»Mrtt. iBX 

l<r>a >V. Ftmx'tttt* 5» 1 MO S h v > ^ 
X^i ; y-h^lMOS h7>^^^(Oy- hCCffi 
«Sft*^l/^i/ g ^K««rttffr4»2MOS h 
v >ix^ ^ 6 ; -3g^m2 MOS h7 ^0^2 ^ 
S(Cg^3 ftflSM^BaWE«c«jtt$ft* i £ fc(cm2 
MOS h^V^^OWlMCcy-fev h*E3W^it6> 
ft/c±*CcUI2MOS h*>»^mit«7 FS 

ft***^*t ; UE**'*i/*©-«cy- h^s 

SS^ftS 1 mS^SSSmECCffgl^ftrtSifiSi LTSft 
ffiTS*3MOS h^>t^X^i ;SlSffi^S3MO 

tobmomsMos b7>isz&£tj>*>i8,ix^z> 9 
[ooi6] comi&xte. *+'* 9 s*<Dm#p*+'* 

t/^^E<OS^tbO«:oi>riJ. ±&tt*l$4<Dt&££ 

OS h7>yx^OSl^ffiCcy^y hSEa^#it.6ft 

ai/TttSSft^CilCjCo-CftSftS. 
[0017] */c. IB^qg 1 4 5tffiiS©»9Jrtt. DBR 

or, SiSS^, 7* v*f4*~ ¥£ \ mzv* 



I 

« 



n 

F<0-;W>^gK9 1 SS4y- FHg#«&i*h 
nxu^J/a FflttCMffT *miM0Sh7>^ 

F®#rB&fp-f *92MOS F?>^X24 

2MOS h7>^X^<0^2mSecS^hft^^ai£ 

hr*WI*iU'C»ffJ-«»3MOS h*>i*x*4 ; 

* /<5/* fl>HB«cW 1 ft* 2 Sfitf 

SiS^EEtcS^^ny- F«citta^#EPtoSftT«B* 
0NT594M0S hv>VX*b : 93M0S Fv> 
*<D3f 2 ?Sffi(c9 1 Sg®#&&<* ft* 2 Sffi^ffl^ 

iwaicaas fty- h«e^ifjatR»K:«ttsn/cB 

#ttiLffl<D95MOS h5>^^*i*6fiJoT^*, 
[0 0 18] CCOtt^r^. «WONT**4MOS F 
7>^X*#fita42«IK:&Q. **^2y*«CiJr£tt0 

-J-fttf, 94MOS F5>yx£<Dy-FmSfcJn];t* 
(EiS^EE* pT^** C 4(c «fc ->r»WMI«:HKr £ * C 

[0 0 1 9 ] S»#JS 1 5 0cE8M)«WTtt, 

■fr^X i/r>a ;U FMttCttflFTS* 1M0S F9>5* 
X*4 ; y-h#*lMOS F^>^*©y-h«:18 

tts ft* 4 4 fe ccs i iSfflBEccfftt ^ ft*** 
u 9 3 * Fatttraflrr &* 2 mo s f ? z 

4 ; *18fitf*2M0S F7>^X*<P*2«ffiW£ 
tSSfty- F«CX-f **>y«E#Htt«lSft**6MO 
Sh7>^^i ; -48#*6MOS F^>^X£<*>* 

<L ;WE**/*5/*©^ficy~FJM8tt3ft 

9 1 *&#B&ttEK&tt£ftr jmss4 l-oww* 

*3M0S Yv->i?X*t ilWfi+^/^fOlWKHa 

l»*iit(cy-FCcy-fe» F«"9#A*Sftfc4*0 
NLTWE*t/<J/^*WWtt««:»JH2^ FT**4M 

05 h5>y**4 ; 93MOS F?>^**OS2S 

stem 1 ms^Sj8£$n^2ms^tb^m-^s«:ffiK2 

MOS F7>^X*4a>6fiS0, *6MOS Yv^V* 
0 F f or PiS* * *<Da#£f9± Lfcttttr 
iuiB* + J/ * CCgffi $ nte«W«cS^ < £3! 3 M 

os F^>i/^^"C«MaurR*ar J:9«cori^. 

[0 02 0] C<DtfJfi*ri*. £!j«<D*6MOS h7> 
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m»mr s c & cc <t -> r4ffl»©a4>«BD* 

EMcc**. 

10 0 2 1 ] &tc. a$a 1 6(csetto%nr«. ®^ 
*- Fo-^om&fc* 1 «fit y- Fs«#««sft 

t^Ur>3 F mtft-Ctbrtt *9 1 M O S F 7 > 
X*4 ; y-F#91MOS h-7>>>X*<py- FCC& 

&s ft* 1 setc ? p ? * a^nan s m^x u ? 3 * 

10 F««Sr»fWS*2MOS F5>5?Xjrfc ; 

1 X^f 9^«:^UT92M0S Fv>^^©m2SS 
(cffiR3tiflHa«BttSE(cttttd lifts? * F 

OS h?>yx*t :-a«W3MOS h^^^X^O 

» 2 maccs«! $ n««*tt*»«B«c«ift s h&» 2 

20 ttl/Tfi#<P&#£lTttl>. 91 X-f vf^OFFUc 

(Affirm 2 x -< y on LTfliria* ws*<Dfmz 

93MOS F7>yx^riWIL"Cffi*<i^S^3WJ 
L. *<Wg, »l^-/^^*ONttB«cbr*2MOS 
F 7 *<om 1 mStCEnUU? ti^mflB^ n 7 V 
•fe? F*EJBIBICC»2M0SF7>^*4*1 x-f v 
'f'tairr BWB* ^ ^3/»ODMIf tCrfr ft 5 J: 5 (Or r> 

[0.02 2] COWlSXK. tt^^WtCJ-fe 
7 F) B+t^O««*i»U^ 7^i»2M0S 

fo— *©aaeciB 1 m&ty- Fse^ttsti 

tf^X U ? 5/ 3 JU F««Tttfpr 59 1 MO S F v>i> 

Tstt ; y-F^91MOS h7>^xW- FCC« 

ix>r v^^or92MOS hv>yx*<D92m& 
- Fr»£ofc3W»c»-« e^a^rs^^^^ 

.^4 ; y- Fa&«BW2**^2/*0-«fic««3n*l« 
ffi^ EiS^Etc 3 Ire If 43S 4 U X »fW 5 » 3 M 
OS h«7>^x»4 ; -ttaMRB^^^^O-ttCCtt 

ttsntttt^itflWEecttttsny- htcy-t^ f<i-^ 

^A^^ta-594M0S F^>^^^4 ; -4S^93M 

os F-7>^x*o»2«a«:«a3ntt«^ffl*fi^ 

^oFFurBtrtfi+i-^^^om^msMos f^> 
so ^«*9aorffl^fi^a^H*fflon>&:4*cc* 



13 

2M0S h7>5/X*4)ff2«&4>*ciy ?<D*)*v b 
•7** O N £ tfTfJIB p n 8£SS<D§E$ro£iiui2* 

[0024] i/c. i 8 ccgaiso^r^, as 

«H3R#. 7* F*-f*-F4 ; 9*83:7* 
H-^l/? i/aib F««rlM^T S» 1 MO S b 

K««"C»fpr*»2MOS h^>^*t ;-s#$s 
2MOS hv>^X^(Dm2mSCCS^$nftMS^fll[SS 

tcs^< i * ; i 

* t * o-»«ci8ias txtcm \*4v*t\n\* 

tifc*2 :»2 + *^jr(Oi5BB^HBcy 

- h^fijgti* i mmwamKmcmmtirma® 

£t,Ta&ftT*S&3MOS h^>^X*<t ; #2* + '< 
v»CK-ig«:Sil 1 «S^Stt3n92«S^jEtt«Efic 

h7>^X*<t ; -*8#3t3MOS h7>^X^co®2 

sstc^gs $ txm&mmmmmz ntcm 2 * -f 

*+/^*(Dft^£S3MOS h7>t?**rJ8«lLT 

©8tf>£&9teU WaBWWHOHm 94MOSI-7 

+^5r^^r*<t<t4>k:»2^t^i/*<08l»*« 

[002 5]*/c, M^l 1 9 (CffiUORflrtt. IBS 

* 7 * u ? u 3 ;u pflwcarrr i mo s h *>y 

£ ft* 1 tSS tc * n v 9 WWM 5 ft 7* U v 5/ a ;l> 

mtyvm't? zm2Mos b t 

2MOS h7>^dr©»2Sa*cfftt3tifBtt*«iB» 

mE£8&3ftB>rie7* h***-Kr^ufc*«* 
<cs-5 < m-sf *s#-r as 1 * * * <t : -mm 1 

**^*<D-$K*8&3ft/c3n;W mi* 

ft/cgi2**^*£ ; JB2*i>x->*©--*8K:y- h 
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r«fpr-5W3MOS !*7>yX^i ; -$#SS3MO 
S h v>2P^5rflO»2«fiCC«ttS*ltt«*<Ul*e-9« 

Kl««3*i/cW2^-f ^^t*>e>iso. ■ l* + '<3/* 

vm&ztitcmKzm 1 * -r * **on urm2 + 
vdfwusai-rscArai *t^f©^ ? 

®*{cg^<fi#£3&3MOS h^>^x^ri«0lbr 

BJEia*g^a^a*fflur^-&t#«:JBi 

1 0 0 2 6 ] * fc. 2 0 M2tt<WMJlTtt % GfflR 

KO-*©«fi<CJB 1 Sffi^y- bm®#«&<*ti 
^»<!: : y-h^SlMOS h7>i/X5r(Dy- hCC« 

K««r»fWS»2M0Sh^>^^i 

2MOS h7>^x*fl[)»2«SCCftl»SiaflMa^0l» 

n/c»2 + t^i ;»2 + t^^O-ffi{cy- h 

T8&fFf SI&3MOS b7>i/ZZt ; »2+t^^ 

Sny-h«cy-fe9 H«E*EP»l3tiS»4MOS 
>^^^<h «##3MOS b zrsitZZOmzmm 

A2/jrCDgf*S3MOS b 7>VZ*Vt8mi,X&l> 
HJ 0 ri>«5 <!: * (CSS 2 MO S b v >JJ* ^r©»2 ^ffitC 

fcJHl*t^^©8l»*IBiaL, K*fflL«T«»4 
MOS F9>^^*0NLr»2*+/^^«ry-fe7 

?5«:S2 + */<2/jr^RaSr 5 1 1 fc*ca2 * + /<2/* 

{ 0 0 2 7 ] $/c. n«H2 1 (CSEtt0*!H'Ctt, 19* 

. xg i 2-sa^2ococirn^tciB4S(D@{tfflftRgtc 
nfrsem 3mosh^>^x^ct)Ku-< >mvmm 3 

[ 0 0 2 8 1 *fc. f9*3B2 2 «Cg2tt<0*«rtt, 19* 
SI 2-19*111 5©i^m^«ceettOH*»«S5H«: 

50 SB03R©»5MOS h-7>^5f«:«t«3ti/cail«« 



t 

t 
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m \ 6-ts*3i2o©^m>!p«:iaiS(D@<*}ja»Kgcc 

[0030] 

mmm&m&t&whxmtth. ® i «**«©- 

3S»»«r* * h^tcom o s £>@{*}g«£g©-3J© 

4. 2 tiSffifcSBH'C* 0 . It <9-/» 4-1. 4 
-2, ■ • ■ . 3tt*VS 

sieiffir^o. mmfrh&iifmm- 1 , 6-2. • 
• 6-m«c»iasnfc**aafts^«:ii*c:i«:* 

±E5i-{>4- 1 . 4-2 ■ * • % 4-n*>ffl 
#11^616- 1. 6-2 • • • , 8-m. «®5-Y>5 

[0 03 1 ] Htf}flM»6- L 6-2, • • • . 6- 
m<r^CCn^-r>^^MOS h5>^**Ql . Q2 

w&7T«Dta< iaroa«6tiri»4 B mos h^>v 

«HH3«c8&ttSIVCl>*. 
[0 03 2] DS»Gll-Gmn(C«, im?Z>£Wc. 

ffl*-r*W8»O*3M0S h7>^**T3#SW*6 
h?C>S. *©ifidffl©MOS h?>^**T3±±Sa 
MOSh^>^>Q14<0«tSH»ttH2 (a) (0 J: 

ccr. mos h?>f**Q i©y-x«c 

SttShSBflMEV'ss' 4, S3MOS hv>i?X2 

vdd' >vss # r*9. a^S^EVss , (*9Uii4'9> 

FSE («») "C*&. C©B»flratt±K©MOS h 

s \*?>i>x*Q 1 ©y- F«cttfi»^jwwepflns 

ft*. C©/cibT&©MOS h7>^irQ 1 UfittRi 

^{ffirfco, 02 (a) <ow&\tv-*y * VTMOW 
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3 ^ ^iSOIffi^ S ft ZMtmi&T hi> t*t3LXJU.*. 
[003 3] MOS h7>^**Q2tt*¥5£2ls]383 

J: *IC jgBBB£©B£l*!<Cf2X <f *.*«©» 
5MOS h^>y^*tBW64in>4. t©^5MO 
S h5>t;**T5fc$»r£toT<fc. 02 Ca)©B 
J8«iEi««:{JS2 (b) ©cfc^tcfc*. 8P%> S5MO 
S h^>i/X*aWMOS hv>t/X*Q 1 ££3 MOS 

io h7>^**T3£©PiaKi$A£ftTi>*. cct, s 

5MOSh5>^X*T5 «tf CDSlR^rtf 5 h<OXh 
9, hv>^^Q2«?J<DaSlR*tf * 
fc. H 1 2 CcinT«fiJ ««T«:Si^T^S 1 H 

r4>. a2©i^(c«fiSrT6c<5:«:j:0fi^c()y^>^ 

[003 4] fi£oT, mSMfiVJ** ?*1/>^S£*© 

. - 1 . 6-2, ■ ■ 6-m<r&«cS6t*Ct«cj: 
[0 03 5] WT, SS8»«a*HBR»»©«IS!E«:>Sl/ 

os y5>va*t $xwmi,xW)^i8i*3»mz> 

30 S. KMLt:^*^ iE5S«:«m3MOS h7>^ 
T3i±ifi©fi«lS!afflOMOS h-7>^**Q 1 <b© 

[003 6] <®lHte^S8> 03CCfclvt, pn7* 
40 S H9>S/^*Tl©Fl/-f>4* , -h. SCf^2<DM 

os h^>^*T2©y-h«c»»snri^. ®2 

(DMOS h^>^^^T2©y-^«^3©MOS h7 
>y^»T3©y-h, RO'm4©M0S f-5>5/X* 
T4©KU^>tcg^3h. ^3©M0Sh7>^^ 
T3©V-^«m5©M0S h^>^^^T5©KU-Y 
>CCS»Snr^5. S5CDMOS h7>t^X^T5© 
y-^«Hi*m^i®Vout (C©Voutfi0 1 ©6 - 1 , 

6-2, • * 6 -m«c»i6r*) ^«^$nrt^ 

50 [003 7 1 */c, pn7* hy-f*-FPD©*V- 



■ 



« 
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Ki^2<OMOS f-7>^X*T2<DKU-f>. SC/SB 
3C0MOS h7>^X^T3cr)KU^>tC«iSifemEV 

DD^afflisti^ct^ccftori^. — m\<ouos 

h^>^X*T l<Dy-X{Ctiit^EVss#. H2© 
M0Sh7>i/X^T 2 (DV- + /< C 

LrrHD<iI»«EVss^EnttlStir*$0, »4.©MO 
Shv>^**T4©y-*KW gi&mE V RS# ElttO 3 

*vci>s. mi . s&2<dmos h*>^*t i , T2 

[003 8 ]^, 7tHf4*-¥PD1Clt1figtL*b 
ft®£#£*U »lMOSI^>2/a*T10y-h 
MOS h^>5/^irOt>-^U7^3JUKWtt(C 

ttXaOfcfl&l^0tt^S8I3ti&. CCrSSSSM 
OS h7>^X£T5(E>y- h«C^^4>V*#A'C % 
SMOS h7>^**T5£0NKT£<t**^>*C 
-NB«Sti/c*W(CltWl/)rc«S63&«»3. S&5MOSF 
5>S>X*T3. T5«1»K ffl*e-^BVout^»ai 20 

«»*5MOS h5>^**T5£OFFlttyT3r4M 
OS h7>^X3»T4^0Nf 4Ctr*t/<2/*C8 
tf»3M0S-h7>^X*T3©y- h«E*l»«KkS 

[003 9] <!R2lltBBai> H4fic^rj:9K:ff2X . 

3MOS h5>^X2T30>y- httE£>}<s? h («3 30 
8Ht) **<J:5CCO. *titcj:->r»4MOS hv>^ 

u-wovtm-cte. *+/^>*c©mi5#Mos 

E&tflg3MOS h7>^^T3©y- H«*a ? 
^DOP-U^JMBBCfc* ( y-fe? h) . C<D®2 
»4MOS ^>5>**T4*4t«T# 

«flt#v>^«:fta. 40 

[0040] <»3KEtt««> H5CC«rJ:9«c. »3 
XttSSa. SIlSEIUBtt (03) CC*tL!B2MOS h 
7>1/X>T2 £**^V*C£<Z>IBCCn **>*<fcS! 
<D»BMOS h?>S>**T6*X-f ^^iOrSAL 
fcja^»«tfto-Ct»&. C(D^6M0Sh7>^^ 
T6©KU>(>fi3l2MOS h^>^X*T2©7-* 

flO;*tt£J:5Cc&ort>£. fa»NFNIH9SE<l>s,T<r 
n-f t/^iUCOTSBMOS h7>^**T6£ONb 50 
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a^E^j.T^o-u^^orgsmBMOS h^>^ 

X*T6£OFF(CUfctK£rC, 05MOSh7>^^ 
*T5*ONU ^3. SB5MOS h*>y^*T3, 

[0 04 1 ] S4R»tHLK«. &5MOS h5>y* 
*T5£OFFtCU flo»6MOS h5>^^T6 
*OFFCCUc«3B"C»4MOS Yv>*J*ZT A*0 
NS*SCi(Cj:«9r*t/<5/*Cac;»3MOS h7 

>y**T3CDy-h*E©y** H (DWWb) «fft 
5. &6MOS h5>^**T6£ONUT 

*+/^>^c«icfc*ffl»*tf&^. coii'sjttJHrc 
tt, r^7c(cEg$n/c±r©iiJRom6 mos h^> 

su^cd* * c tcgsr * c <t *. 

[0042] <»4.SHBBB> H6CC7Rf J:^«C. »4 
gSflygJ8tt3l 1 jOUm (03) «C»LT, ^4 MOS 

>^^T20KUO«:^p ?*<t>D£^;L*J:5CC 

U £o*0ft2MO.S h^>^Xjr©V-^fc*f 
^*Cf$ttJfr6MOS h7>^^T6^X^^<!:L 

So SB6MOS h5>2/**T6KKl/4>#*I2M-0 

WWas ft* J: 5 tcft ^rt»&. 
[0 04 3] 7# H^-f*-KPD«:**Jafc4ijE* 
MOS h^>y^jrt lOy-Mctt. M 

[0 04 4] ^CCC^5MOS hv>i/X*T b 
«:^Jl/X4>V^^x, ®5MOS h7>^^T5^0 
N(CTSi^3MOS h7>^X^T3COy- h^SS 

TC^) (CtfcWL//c^ife^m3, 314 MOS 
^T3, T4€:ii0, <l^ffl^«Vout^®lli$tl5. 

mtci#t»*. g^s*ffloa«a5Mos h^> 

^^T5$:OFFtCU> S6MOS F7>^X^T6 
^ONCCL/"C^2MOS H5>^X*T2<DKU-<>«: 
♦ * ^<S/ * C ©WKJIf KDtctbCD ^Pv^<DD^5C 
£T**^>*CRO'3*3MOS h^>^^^T30y 
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[0 04 51 msmtmm mix.*?* sic* 
mm&Bitm3$zt&j&t& das) tc^u. mzuos v 

tcbX^*>&&i.tcft&UXi t >Z>. (lSi % CsttJg2MO 
S h 2 T2COV-X (3&6MOS h7>^^ 

[0 04 6] liiriafc^SffiC s tt@2 3CCt^TJ: 
nl$i|(tlfil OOK^JSUcP^UJil 0 
1 £fff2MOS Yv>isZZT2<DV-xm®\ 02t 10 

6MOS h7>^**T6<DKU-<>$S3l 0 5 iJKffi 
(Ctt-ar^S. 132 3CC4d^-C, 10 3«^2MOSh 
7>^X^T2<DKU^>f®tSr^0, £/cl06iilS 
6MOS h7>^X*T6©V-X^C<&2>o 10 
4, 1 0 7t**ft-eftS2. &6MOS hy> 9 JZZT 
2. T6©y- h^gr^*. 
[0 04 7) 7* h^^^-KPD«C^Sot*li6 

MOS h^Vt/^^COIf^Uv^gil/K^tttC^ 20 

[0 04 8] ;XtC»5MOS h7>^**T5<DV- h 
tC/N-;UX4>V^^r, f£SI5MOS h7>i^**T5 
£ONK:T<5i, &3MOS h 7>^**T3<DY~ h 30 
^SS$n/c^tcU:MUirc^i£^3 t S5MOS h 

(I&6MOS h7>t/X*T6rt*0FF«Cfc-*fc») K 
312 MO S h ^ >i>* *T2©KW>CC*Py*4>D 

y-* (®3comos h7>^x^Fu^» (otnm 

ft. EP*ft£gSC s«(t <!/*» h) fcffofc 

8. *P v*4>D**'W U^UKl^o/ci^/PO^S 40 

fie s^a^ra^o. e^s^ttjuwpfl^x^'u 
[0049] -eur, ±m%om^ iMvv-^om 

n) *R*ffiLfc{ft. ST4MOS h7>^**T4£0 
NtCUr*t^"^^C&O'^3M0S h7>^X*T3 
(Dy-hmE^WWaS^^. *CC, »4M0Sh7> 
^*$T4£OFFtCOT£6MOS l-7>^^T6 
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[005 0] (m6HJS^<S> E8<C7Sf cfc^fC. £6 
USSJKSSttSS 1 gSftj&« (03) (CttU 5UMOS h 
5 > ^ * J 4 <D Y- h «C y -fe ? h ^Ei L *C ffr£<Dfli 
iSSERST (DC) ZISmmtZXlKLtcgAW 

5. **JSJBSS"C«, ^0NT^4M0Sh7>^ 
X*T4M8tf<!:^ffilCft^ * *>^*CC^£{lG>i6 

fttf, S4MOS hv>^^T4CDy-hmSCC»II^ 
^itfi£^E^S!r h C t CC<fc o TtBRKteHBrft 

[0051] (^7Htfi^ss> S9cc^i-^^cc, mi 
mMWJ&\tm\$m&i& (03) «:2tu 

ut2oo^t^>^ci, c2#&w6ftTi>*«s 

6. ^ft6<DIBlKn*iO*JUMOS ^>^*£J:9 
fi£*S6MOS Y7>i/X*T§t:X4 v9tbXim 

09Kfcl>T> S32MOS h7>^**T2 
©y-XiilSSmEVsstcDffflCcmi >^s$Z \ffi 
tmZftZOmi **^>*C 10)-jS<b^2MOS h 
7>^**T2<0y-*CC^BMOS h5>^*£T6 
OFM^tfg&StlTt**. ^Lr, C©lfl6MOS 
h 7 > ^ * * T 6 <D y X <b it «E ^E V s s t <D H «C » 2 
<D+^^V^C2^^$nr^5 0 */c. C0)^2 + 
^M'^^C2iS6MOS F5>^**T6<Dy-:*K: 
ifi)Iffl(D®3MOS hv>^5rT3C[)y- H^Sft^ 

[0 05 217* h^^^-KPDtCTt^otTt^lS 
1 MOS b 7>i>Z2Tl <DV— h(C 
MOS by>i'ZZ<Dy m 7Xl'vi'3)\> K4$t±CCj: 

ijfaTfem^iWKaigiL/cts^mE^^r^. c 
©^eccj: o . » i + t^^c i ic&ytmm<o®ft® 

S6MOS h7>^X^T6^0NT-5i, 
is* C 1 -CS#<* n/c«S[^ 2 * * /*2/ ^ C 2 ^21 
$n^>. CCDi#. ®2 + ^v^^C2CDgS^m i 
^/^>^C l<DgfiCCl:bL/7£»7^#<iS^r*^W^^ & 

[0053]^, ^(6MOS h7>^X^T6^0F 
FCCb. S5MOS h7>^^T5(^y- htC/^l/^ 
<t>V^#^T, m5MOS h7>^^^T5^rONCCT 
5ilS3MOS h7>^^T3<Oy- b^Wm (C(0 

mm*%2*+*i'ZC2<D^m.Ksmi,x\<*z) z 
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htc?mtc\tmutc&i&&m3 % msMos yv^*>* 

*T3. T5£iI9. tfi^m^iBVoui^ajSnft. 

c Oct *> k ux Mtytnvmumttm o tctitommz 

yyisZZ T5£OFF(C0TffJ4MOS F5>^** 
T44:ON-r5C<!:rS2 + i'Ai/^C2SO'MOS F 

5>^**T3<Dy- hmE*fl^;*tfftc<b#-ci* 

So C(DHteiB^C«, ±T (030^00^6 MO S h7> 

S#*-/£>* (fiEoTSWifl) £[S]-lcr£ft. 10 
[0054] <^8Hi6fi»S> 0 1 OCC5kTJ:5K:> Jjl 

8HiSJBS§-cte> S&70SiSBSS (09) cc*tu 232 M 

OS F^>^**T2(DFM>(CfiffiSEtf*0 7 * 
<t>D£^lfflT*C<hCCcfc:oTm4MOS F?>^**T 

4 £ U ri > & .£ AW 7 gUSflJSS £ U X (, > ft fc W 

#gi*tti o tcoc >t t*» 7 $mBi&t m c r& ft . 

[005 5] m^&b&bifi1&t>~>X*r*>^ZC2 20 
(D'Jtv h*t?&3<k*. S6MOS h7>>>X^T.6 
£ O N L fc ttSS "Cm 2 M O S F v > V> Z * T 2 O K U << 

T2£iILtftm3ttft<b<!:feCC, ffl2**^>*C2 
0[>m^S6MOS h7>^X*T6RtflS2MOS F 
5>^**T2£iIl,*tJ&mi*n. »1. »2**/<2/ 
*C1 V C2^SCCBlJIB^ci7^4>DCDn--U^m 

Eccg&s (fflffltt) 

[00 5 6] <*95ltt#a> HI l«c*TJ:5«c. » 30 
QSBWeartt, ^7^JS^Sg (09) «c»U #2M 

05 F ^>^^T2<0HU-f->«cfi«WE"Cft<, * 
P ? £ <t> D £EPlJD"f ft <fc 5 (Ct/T tBftl/'Cl>& 
Ktf-C. ft©^tt»7«M5»£R-"C*a. COS 

b (Vmit) *El>lC*H)MClfft$. JKl**'* 
t/>C L O!/** h«S2MOS l-7>^X^T2©F 
IW>CC*P7 ?<t>D<DP-U^Jt^E£fcnlnrrftC<!: 
tCjloTfTftl*. »2**^V*C2<D';-fe7 httW4 
MOS h7>^X^T4*0N0"Ctfft^. 40 
[0057)7^ 94*~ F P DtCJWa jfiSSE 
^^Tfti^lMOS F5>^**T FK 
tt. MOS F? >i/* *<D1>"7Z * F«ftt«C J: 

<D«ECC J: ^ m 1 * */<2/* C 1 tcte5fcmifc<D®#fiI 
«:»»«»UfclltBI»a>«W*«B«Stl*. Sot, 
±T©*2MOS h"5>^*T20)FU-<>«CRII» 
SO. I5IB*H/c#*ci v^4>D(OD-U^^#^r* + 
/^^Cl^lS^Wl/, *<D»£T©«6MOS 
h7>^5»T6*ONTSif 1 + 50 
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^^cl^2+t^^fC2^S5n^ CC 
-C2*7c(cKS$n/c-r^r<OliS0m6MOS h7> 
2/**T6©y- hfCBttllL ' HlfflJrtiW'WX*** 

£&!gs<D$g2 * * i<2/* c 2 cc^n^nss-r ft C £ 
#rsft. 

[005 8 ] ^CICJH 5MOS bvWJAZl b <DV- b 
1C'WA*Vt:$jL % &MOS h?>^*2T5£ON 
KTft£»3MOS F7>^^T3©y- F^SSS 

??0T(,>ft) (CtkWl//cffi^»3, m5MOSF^> 
5*X*T3.T5*a9. Bl^fi^HaVout^WliSn 

ft. coJ:^«cLrA«*«>»»fll«:tk«i/fc«^€: 

6MOS h^>^X^T6^0FF(C^^/c») CC®2 
MOS h 7 >^ »T2©FU^>CC^n^^<I>D<DP 

-U-U/^E£4;l, mi *t/<V*C 1 oamfKtf 

[0 05 9] zox. ±®m<DtB^zm*>&uc&. m 

4MOS h7>^X*T4£0NK0TS2**^£ 
C2a^3M0S F7>^X^T3©y- h^E^rfi] 
JtMtStfft. *«C. JB6MOS h^>^5»T6*ON 
*t^5/»C l«cB»8ti/cflB9**2**^ 
•S/*C2(C»l/ % S^fitttStfft. CtlKJiO^iB* 

-CSft. 

[0060] 6U3WU/c» 1 -S9iafi®SI«, OH? 
rtOtfittJR-f r*ft MO S F v >*JZ*T 1 -T 6 i± 
Tn^^>^JH2©MOS F7>^^r«}fiSl/ri»ft 
JW. Ctl^OMOS b7>is*ZT\ •vTBtAtpf 

^>^;U^<DMOS h7>^x*-c»flturfc-j:i>. 0 
14-02 2(Ctt, ±E»l^*9jUBBJ8*p^f > 
*JVMOS F-7>^^^rt»fiXLfeW*C*ftmi 0%tt 

mi&~~m \ 8HtH9fli^bri>&. -ecD/c^si 2*^ 
02 2r«««©fitt*EnffliaEOtttt^iafctto-cir> 

ft. WiLtf, 014 (mi OHM) «c*si»r. 7* 

b#<(*~ FPDttT^- F#fi*SEVaXC8tt3 
*V-F*J|llM0Sh9>y^*Tl©KU-f> 

ty-hJcs&Rsti, $/cm2Mos h^>^x^<oy 
-Fcc^gi^n-c^ft. miMos h7>w^T i<o 

v - *l*iti£^E V sstc^iKS ti X t > ft „ 

[0 06 1 ] C<0®£* SiSmEVss^VDrti, Vss> 
VDO ittoTfcO, 03 (SlXtHBS) <ti2T* 
ft. */c. **/<5/>C©ffl*«E««W8a*q(i»«E 
-C, S^cfcorpSTTft. */c. »4MOS-F9>^ 
^^T4^m5MOS h7>^X^T5^:0N3-l*ft£ 
(ttl^E^y-FtcHpjjoTft. HJLkOm*). n 
^ + >^;U^(DMOS F7>^x^?r^o/cJ©^«:H: 
pft>^«MOS F^>^^»?:fflUfti6^ 
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3^/tm*fl^S6- 1, 6-2, • • - , 6-mCt*f 
L/-Cp^t>^;UMOS hv>^**Ql <hp^*>* 
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EVSS* <D7-f >8K£&£ft-C(,>£. MOSh 
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on**.. 
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t «: *ma»*a ^ * * ' < * t w» t mm^mfiw 
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